Synergistic induction of ovulation and prostaglandin synthesis in goldfish (Carassius auratus) follicles by sodium orthovanadate and hydrogen peroxide.
The effects of hydrogen peroxide (H2O2) and sodium orthovanadate (Na3VO4) on ovulation and prostaglandin (PG) production were investigated in goldfish (Carassius auratus) follicles. H2O2, at levels that did not stimulate ovulation, significantly increased the ability of Na3VO4 to induce ovulation. The enhancing effect of H2O2 on Na3VO4-induced (10 microM) ovulation was observed over a wide range of concentrations (0.3-19.2 ppm) but was maximal at 1.2-4.8 ppm. The H2O2 effect on ovulation diminished at concentrations greater than 4.8 ppm. Na3VO4 and H2O2 also stimulated prostaglandin E (PGE) and prostaglandin F (PGF) levels in incubates. An interactive effect of the two agents was significant only on PGE production. However, optimal H2O2/Na3VO4 concentrations for the stimulation of PG production were much higher than those for stimulating ovulation. In most incubations, Na3VO4-induced or Na3VO4/H2O2-induced ovulation was not inhibited by the cyclooxygenase inhibitor indomethacin (IM), but was blocked by the lipoxygenase inhibitor nordihydroguaiaretic acid (NDGA). Treatment of an Na3VO4/H2O2 mixture with catalase before the start of incubation totally abolished the enhancing effect of H2O2 on ovulation. This suggests that the enhancing effect of H2O2 on ovulation may not be a result of a chemical metabolite(s) produced by the two agents in mixture but rather is due to some direct effect of H2O2. This may have physiological significance in light of the published effects of H2O2 on various processes known to be involved in ovulation.